Defining Key Structural Determinants for the Pro-osteogenic Activity of Flavonoids.
Epidemiological studies suggest that fruits and vegetables may play a role in promoting bone growth and preventing age-related bone loss, attributable, at least in part, to phytochemicals such as flavonoids stimulating osteoblastogenesis. Through systematically screening the effect of flavonoids on the osteogenic differentiation of human mesenchymal stem cells in vitro and correlating activity with chemical structure using comparative molecular field analysis, we have successfully identified important structural features that relate to their activity, as well as reliably predicted the activity of compounds with unknown activity. Contour maps emphasized the importance of electronegativity, steric bulk, and a 2-C-3-C double bond at the flavonoid C-ring, as well as overall electropositivity and reduced steric bulk at the flavonoid B-ring. These results support a role for certain flavonoids in promoting osteogenic differentiation, thus their potential for preventing skeletal deterioration, as well as providing a foundation for the lead optimization of novel bone anabolics.